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ON THE USE OF THE SUCKING-FISH FOE 

CATCHING FISH AND TURTLES: STUDIES 

IN ECHENEIS OR REMORA, III 

DR. E. W. GUDGER. 

American Museum of Natural History, New York City 

Abe These Accounts Ceedible ? 

Even with the cumulative evidence of all the foregoing 
accounts, the matter seems almost incredible. Dr. East- 
man, when working up the data for his Reversus paper, 
wrote Dr. David Starr Jordan, and I also have written 
him. Dr. Jordan, without having had laid before him the 
later accounts found in this paper, doubts the Columbus 
stories and kindly gives some data from his own wide 
experience. He notes that the Remora rarely grows over 
sixteen inches long, and, although it holds so tightly that 
it may be drawn out of water, is so small that it could 
hardly be used as a huniting fish. He further adds that 
Echeneis though it grows to a length of three feet doesn't 
"sit tight" but drops off the minute "the shark to which 
it is fastened is drawn out of the water." This observa- 
tion of Dr. Jordan's is in full accord, it may be noted, with 
the records left by Columbus and his. chroniclers 1 that the 
fish cannot stand access to the air, and hence they affirm 
that, while it cannot by pulling be dislodged from its prey, 
it mar easily be disengaged by lifting both hunter and 
hunted up into the air when the former at once drops off. 

In this connection it is pertinent to give here an observa- 
tion which I made at Beaufort, N. C, a number of years 
ago. A shark was hooked off the laboratory wharf and 
when pulled in w T as found to have an Echeneis attendant 
about a foot long. As shark and Echeneis were both 
drawn up, whenever the latter was elevated above the 
water it would let go, drop down into the water, and take 
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a fresh hold. This was repeated several times, but at last 
the sucking-fish dropped off and swam away into deeper 
water. 

Aj shark, which I hooked at Tortugas, had two Eche- 
neisesi and one Bemora on it. Being rapidly dragged up 
on the beach, the attendants did not let go until the shark 
was. high and dry. One Echeneis was captured but the 
other two "suckers" got back in the water, and in many 
other cases I have been unable to bring the fish out with 
the shark. Dr. Townsend 1 , however, writes (1915) that he 
has taken many sharks while on the United States Fish- 
eries Steamer Albatross, and that nearly all of them came 
aboard with one or more Echeneises attached. Thus it 
would seem that in some cases the Echeneis holds fast and 
that in others it lets go. The causes of these different 
actions are not clear. 

However, it is after all not a question of whether the 
sucking-fish lets go when brought into the air, but whether 
it can stand the strain of hauling in a heavy turtle or large 
fish. Hence the question is one to be settled by experi- 
ment and if possible by mathematics. 

Holder (1905) has been quoted as having tried the ex- 
periment but without results since his "suckers" would 
not leave the sides of his boat to lay hold of the turtles 
and sharks. No record has been found of any similar ex- 
periments. In the same paper Holder speaks of lifting a 
bucket of water by a Bemora which gripped the bottom 
with its disk. 

Dr. C. H. Townsend, in an article in the Bulletin of the 
New York Zoological Society (1915), describes experi- 
ments to test the holding powers of sucking-fish, in the 
New York Aquarium. A two-foot specimen (size of disk 
not noted) held by the tail lifted a pail half full of water- 
total weight 21 pounds. A second, 26.5 inches long and 
having a disk 5.5 inches in length, supported a pail and 
water weighing 24.25 pounds. Had a deeper bucket been 
used so that the water would not spill out, Dr. Townsend 
thinks that the fish could have lifted an even greater 



No. 629] STUDIES IN ECHENEIS OB BEMORA 517 

weight. Fig. 11, Plate III, is reproduced) from the article 
in question. 

Dr. Townsend made another and even more pertinent 
experiment which we will let him describe in his own 
words : 

By way of testing its fish-catching' capacity, a shark-sucker sixteen 
inches long was liberated in one of the tanks of the Aquarium contain- 
ing fishes. It took hold at once, and by hauling on the cord fastened to 
its tail a good-sized grouper was brought to the surface of the water, 
although it could not be lifted out of the tank. When the fish began to 
struggle the shark-sucker let go. "When tried on a fifteen pound sea 
turtle, the latter could easily be drawn to the surface. 

There can be no doubt that with a line attached to a large remora 
[Echeneis?] a much larger sea turtle could be hauled in without 
difficulty. 

My opportunities for making such experiments have un- 
fortunately been very few. At Tortugas in 1914, I pulled 
on the tail of a sucking-fish, stuck fast to the glass wall of 
the aquarium, so hard that its muscles could be heard to 
crack, and I had to desist for fear of pulling the tail off. 
In 1913 in the Bight of Cape Lookout, N. C, we caught a 
27.25 inch Echeneis having a sucking disk 6 inches long by 
2.13 wide. When stuck to the wet deck, I pulled on this 
fish so hard that I feared that I would tear it in two, but 
it resisted all efforts- to pull it off backwards — a pull of 
possibly 50 pounds. On pulling upwards on it, it held fast 
until the disk began to tear loose from the head. 

Another fish 33 inches long, with a sucker 7.25 x 2.63 
inches, caught on the same day, was also experimented on 
but it was not in good condition and did not have the 
' ' grip ' ' of its predecessor. A spring balance was attached 
to its tail, and the fish was found to resist a pull of 14 
pounds lengthwise and 17 at an upward: angle of 45 de- 
grees. The other fish would undoubtedly have shown 
better results. In both the popping of the muscles was 
noted. The literature is found to be filled with statements 
that the fish holds tight so strongly that it will suffer 
itself to be torn in two rather than let go. 

In ascertaining the "pull" that an Echeneis might 
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withstand when used as a fisherman-fish, the problem may 
be attacked from two standpoints. One might first ascer- 
tain how much adhesion the sucker would develop or 
secondly work out the "pull" necessary to land a turtle 
or large fish. This has never before been attempted, but 
it is. worth while trying. 

My largest Echeneis had a sucking disk whose longest 
diameter measured 7.25 X 2.63 inches. Assuming that it 
was an ellipse in shape let us proceed to get its area. The 
formula, for the area of an ellipse whose longest diameters 
are a and b is as follows : Area =irX«X 6/4. Substi- 
tuting and performing the operations indicated we get 
14.98 square inches for the area. This is of course too 
large, for no allowance has been made for the longitudinal 
raphe or for the lamellse arranged like the slatsi of a 
Venetian blind. This cannot be ascertained but we will 
allow 1.48 square inches for this and thus reduce' the avail- 
able sucking area to 13.5 square inches. It is understood 
that the fish adheres to its host by raising its disk through 
muscular action and thus creating a partial vacuum. If 
this vacuum were perfect the adhesion would be 13.5 X 14.7 
pounds or 198.45 pounds, or in round numbers 198 pounds 
would be the measure of the adhesion; of the disk to the 
host fish, shark or turtle. 

But it is objected that the disk can not develop a perfect 
vacuum, and as this is. true our figures must be reduced. 
Let the reduction, be 50 per cent, and the adhesion is still 
99 pounds, or if it be cut by three fourths the adhesion 
will still be 49.5 pounds. The latter is probably too low 
just as the first is undoubtedly too high. For one thing 
there has not been and can not be figured out the ad- 
ditional adhesion developed by the backwardly directed 
teeth of the lamella?, which were formerly thought to do 
all the holding. Assuming that the holding force is 99 
pounds, it will be seen that when I pulled on this fish's 
tail with a pull estimated at 50 pounds the' limits of its 
adhesion had not nearly been reached. And yet at the 
time it was noted that the muscles of the fish snapped and 
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cracked until it looked 1 as if its tail would be pulled off. 
Furthermore, scores of observers have noted that the fish 
would allow itself to be pulled in two rather than let go. 
In Dr. Townsend's article, Mr. L. L. Mowbray, of the New 
York Aquarium, is quoted as believing that the fish under 
strain while under the weight of a considerable column of 
water can not relax the grip of its disk. With a backward 
pull on its tail the teeth setting in the epidermis of its host 
would tend to keep the lamellae vertical, for the lamellae 
can only come to rest, relaxing the grasp of the disk, by 
describing an arc backward and downward. Whether or 
not Mr. Mowbray's suggestion is tenable, it is certain that 
with a strong pull backward on its- tail the Echeneis would 
find it hard, perhaps impossible, to flatten the disk and let 
go its hold. 

The data offered above ought to convince any one that 
Echeneis' can hold on tightly enough to enable the fisher- 
man to haul in the prey thus laid hold of by the fish, but 
whether the fish, without being literally torn in two can 
stand the strain of this hauling in is a question that must 
be met. The answer here is an unhesitating "Yes" ! 

Dr. Townsend pulled on his 26.5-inch sucking-fish hav- 
ing a 5.5-inch disk with a measured force of 24.25 pounds. 
Let us see what a pull so great as this will do in landing a 
large fish. Dr. Charles Frederick Holder has done more 
than any man in America, to popularize the taking of big 
game fishes- with light tackle. In his "Big Game Fishes 
of the United States" (1903) to face page 80 he has a 
photograph of a 251-pound tuna (Thynnus thynnus) 
caught on a 21-thread line tested to break at 4-2 pounds 
dead pull. On page 115 he tells of the capture of a 419- 
pound black sea bass (Stereolepis gigas), and to face page 
116 gives a photograph of it. The size of the line is not 
given but it is elsewhere specifically stated that it was not 
over 24-thread having a breaking strength of 48 pounds. 
In his "Big Game at Sea" (1908) on page 129 Holder 
gives a table of nine tunas' ranging from 94 to 251 pounds 
in weight and none caught on lines of more than 24 
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threads and many on 15- and 18-thread lines. On the 
following page (130) he tabulates the weights of eight 
black sea bass ranging from 327 to 436 pounds caught on 
number 24 lines. Again on page 109 he states that Edwin 
vom Hofe took a 600-pound sawfish on a 15-thread line 
breaking a.t 30 pounds dead pull. On pages 166-167 of 
his "Recreations of a Sportsman on the Pacific Coast" 
(1910) Holder describes the catching of an 8- or 9-foot 
shark with a 9-thread line, and on page 169 he describes 
the taking of a 12-foot, 310-pound shark with a tuna rod 
and reel, the line of which was not heavier than 24 
threads. Examples might be still further multiplied, but 
enough have been given to establish the facts. 

Now the tuna is probably the hardest fighting game fish 
in the world taken on a light line, while the black sea bass 
and the sharks are undoubtedly the heaviest dead weights 
of any fishes: taken with rod and reel. Thus the argument 
is that if these fishes can be taken on lines breaking at 
dead weight pulls of from 18 to 48 pounds, then an Eche- 
neis, which, suspended by a cord around its tail, supports 
a dead weight of 24.25 pounds, could easily be used to 
draw in fish and turtles of the sizes noted throughout this 
paper. And this without any danger of tearing its tail off. 

To the present writer, all the evidence at hand sustains 
and confirms the stories of the living fishhook from the 
time of Columbus to the present day. 

Postscript 

Since this paper was written I have chanced upon an 
article by F. Tamborini, bearing the title "Jagd- und 
Kunstschafterdienst im Meere," published in "Die 
Natur," 1900, Vol. 49, pp. 234-235. Examination of this 
shows that it contains nothing new, but note is made of it 
here that this may be understood and for the sake of 
completeness. 
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